Introduction and Motivations
The gross structure of the electromagnetic field generated by lightning has received considerable •ttention up to now, being the m•jor responsible of the lightning-related h•z•rds to systems (e.g., see the comprehensive review of Gardner The fine-structure, higher-frequency noise due to discharges is most likely due to microscopical physical mechanisms of chaotic or almostchaotic nature, whose microscopical description is very difficult. Therefore a macroscopical, or phenomenological, model that bypasses the analysis at the microscopical level, would be of importance for practical simulation purposes.
At this macroscopical level, fractals should be appropriate descriptors, since fractal geometry is the natural framework for the description of chaos [Barnsley, 1988, chap. 4] . Much like the moments of a statistical distribution that have a physical meaning and allow a good description of a stationary noise by any process sharing the same statistical characterization, fractals •re characterized by some parameters that are intimately related to the physics of the phenomena. Therefore fractals with the s•me parameters as those observed in experiments or measured discharges will give a good description of the fine structure of discharge-generated transient fields.
The main interest in engineering application of fractals is the observation that very complicated shapes can be described in a simple way by using fractals. More precisely, a complex shape can be 691 tures [Mandelbrot, 1982] 
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with C fotiO(t')dt', i2 c• t .... il(tt)dt t, (7) il ( In the midpoint displacement algorithm the variance of the independent discrete random variables used in the displacement process is a function of the fractM dimension D• of the channel, which is the parameter to be specified. The fractals so constructed appear to simulate the so- Although the fractal dimension D• of the channel is set during the generation process, it has been evaluated using both algorithms in order to assess the intrinsic uncertainty of the dimension estimation algorithm that will be used in the analysis of the fracta.1 properties of the field.
Being essentially concerned with return stroke, in this work, branching of the channel is not considered, because of the difficulty in modeling the return along secondary branches. In fact, the authors do not know of any work addressing this problem.
Spatial scales offractality. It is •pp•rent that while a "true" (exact) fractM is infinitely self-similar and infinitely detailed (as obtained with an infinite number of iterations), the channel generated by a finite number m of iterations is an approximate fractal, which will exhibit fractal properties only within a certain range of (spatial, in the case of the channel) scales.
In particular, its fractM dimension will remain larger than its topological dimension only if observed on a scale consistently larger than the 
